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SUMMARY 


Streptococcal  disease  remains  a  serious  problem  In  our  military  population  today  in  spite  of 
our  modern  medical  capability.  The  laboratory  identification  of  streptococci  in  clinical  samples 
still  relies  upon  culturing  the  organism  on  a  blood  agar  plate  and  further  specific  identifi¬ 
cation  by  immunochemical  procedures  which  can  take  another  24-48  hrs.  The  purpose  of  the  present 
communication  is  (1)  to  demonstrate  the  presence  of  "free”  streptococcal  antigen  in  throat  secretions 
(in  this  case,  a  gargle)  and  (2)  identification  of  streptococcal  infection  can  rapidly  be  made  di¬ 
rectly  from  this  antigen  without  the  conventional  blood  agar  culture  procedure.  While  the  sample 
population  we  report  on  is  relatively  small,  the  results  are  encouraging  and  if  further  studies 
confirm  these  preliminary  studies,  the  diagnosis  of  group  A  streptococcal  disease  should  become  a 
rapid  and  simple  procedure  that  could  be  performed  in  remote  military  facilities  with  minimal 
laboratory  capability  as  well  as  in  the  large  medical  centers. 
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INTRODUCTION 

The  early  identification  of  group  A  streptococci  is  essential  for  selecting  appropriate  anti¬ 
microbial  therapy  to  prevent  suppurative  complications  ot  streptococcal  disease.  Because  clinical 
diagnosis  of  streptococcal  pharyngitis  is  unrel table, ^ throat  cultures  are  necessary  for  the 
management  of  the  patient.  Although  beta  hemolytic  streptococci  can  be  recovered  within  18-24 
hours  from  a  throat  culture,  the  widely  used  bacitracin  disk  susceptibility  test  to  differentiate 
group  A  streptococci  from  other  beta  hemolytic  streptococci  requires  another  18-24  hours.  The 
more  recently  described  tests  using  sensitized  staphylococi  j ^ ^  (COAG)  (Phadebact,  Pharmacia)  or 
the  latex  test  (Streptex,  Wellcome)  have  made  precise  Identification  easier  Out  have  not  reduced 
the  tine  required  for  identification.  Because  of  the  delay  in  getting  culture  results,  many 
physicians  either  do  not  take  cultures  nr  may,  while  the  patient  is  in  the  office,  administer 
ant  imicrohial  therapy  *'to  play  it  safe"  in  case  the  culture  later  yields  beta  hemolytic  group  A 
st rentococc i . 

Other  previously  described  rapid  methods  of  streptococcal  detection  are  the  fluorescent 
antibody  technique^^  and  counter  Immunoelectrophoresis . However,  neither  of  these  techniques 
have  come  into  widespread  use. 

A  simple  technique  that  would  permit  identification  of  streptococci  directly  from  throat 
secretions  would  allow  immediate  application  of  appropriate  antimicrobial  therapy  in  the 
management  of  streptococcal  infections.  It  would  also  be  valuable  as  an  aid  in  the  detection 
of  group  A  streptococci  in  health  surveys.  Such  a  method  appears  possible  using  a  latex  aggluti¬ 
nation  test.  This  application  of  latex  particles  sensitized  with  specific  antibody  (Streptex 
group  A,  Wellcome)  to  detect  streptococcal  antigen  directly  from  throat  gargles  is  described 
here. 


MATERIALS  AND  METHODS 

Clinical  Samples:  Approximately  10  ml  of  PBS  or  nutrient  broth  was  used  as  a  gargle  by 
individuals  reporting  to  the  Marine  Corps  dispensary  with  sore  throat  complaints.  A  throat 
swab  was  taken  at  the  same  visit  just  prior  to  the  gargle.  The  swab  was  streaked  onto  a  sheep 
blood  agar  plate  for  streptococcal  isolation  and  identification.  Gargle  material  was  cultured 
on  sheep  blood  agar  for  group  A  streptococci  and  tested  for  streptococcal  group  A  antigen  by 
latex  aggregation  as  described  below. 

Latex  Test:  Latex  (Streptex  A,  Wellcome,  Lot  0KO271  and  K5674)  was  used  as  follows: 

Gargle  material  was  centrifuged  at  400  x  G  for  10  minutes.  The  clear  supernatant  was  removed 
and  heated  in  a  boiling  water  bath  for  3  minutes.  After  cooling,  five  drops  (0.25  ml/drop) 
were  transferred  to  a  10  x  75  mm  test  tube  and  1  drop  (.025  ml/drop)  of  a  freshly  prepared 
Trypsin  solution  was  added  (0.01%  suspension  of  Difco  Trypsin  1:250  Lot  0A145356) .  The  mixture 
was  heated  at  37°C  for  30  minutes.  One  drop  of  the  trypsinlzed  gargle  was  mixed  with  1  drop 
of  Streptex  group  A  on  a  microscopic  slide.  The  slide  was  tilted  to  and  fro  for  3-5  minutes. 
Reading  for  aggregation  was  made  using  a  stereomicroscope.  For  a  control,  Streptex  group  B 
(Lot  #K7971  Wellcome)  was  used  in  place  of  Streptex  group  A. 
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Sensitivity  of  latex,  COAG  and  GTE  in  detecting  antigen:  Ten  fold  dilutions  of  an  antigen  pre¬ 
pared  from  a  stock  strain  of  group  A  streptococci  was  made  in  PBS.  Testing  for  antigen  by  the 

latex,  COAG,  and  CIE  methods  either  followed  the  manufacturer's  directions  or  were  tested  as  pre- 

(2) 

viously  described. 

RESULTS 

An  example  of  the  sensitivity  of  the  CIE,  COAG  and  latex  tests  to  detect  streptococcal  group  A 
antigen  is  shown  in  Table  I.  The  latex  test  has  consistently  been  the  most  sensitive  of  the  3 
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Stiph 


TABl.E  I 


A  comparison  between  latex,  COAG,  and  the  CTE  test  in  detecting 
group  A  streptococcal  antigen  in  spiked  buffer  solutions 


Antigen  Dilution 

10”1  io"2  10"3  10~*  10“5  10-6  10"7  10-8  10-*  10"l° 
+  ♦♦♦  +  +  ♦♦  +  * 


tests.  In  testing  gargle  material  for  the  presence  of  streptococcal  antigen,  it  was  found  that 
the  majority  of  gargles  caused  spontaneous  aggregation  of  the  latex  test  reagent.  Our  preliminary 
studies  indicate  that  trypsin  "destroys"  the  factor(s)  responsible  for  the  non-specific  aggregation 
but  does  not  interfere  with  latex/antigen  complexing  when  antigen  is  present.  In  a  clinical  trial 
comparing  conventional  culture  and  latex  aggregation  to  identify  group  A  streptococcal  infection,  a 
total  of  53  throat  cultures/gargle  were  collected,  31  were  culture  positive  and  29  were  positive  by 
latex  (Table  II).  An  example  of  a  positive  test  result  is  shown  in  Figure  1. 


TABLE  II 


Comparison  between  latex  and  the  conventional  method  for  Identifying  group  A 

streptococci  organisms  on  antigen  from  throat  gargles  and/oi  throat 

2 

swabs.  Correlation  was  significant  (y  *25 .6316, p=  0 .01) 

Culture  results 


Latex  results 


Total 


+ 

Total 

► 

26 

3 

29 

- 

5 

19 

24 

31 

22 

53 

4 


Figure  1  -  A  typical  latex  aggregation  test  using  Streptex  A  reagent  (left). 

Streptex  B  reagent  is  used  as  a  neagtive  control  (right).  If 
Streptex  B  is  positive  either  there  is  a  dual  infection  or  there 
has  been  inadeuate  enzyme  treatment  of  the  gargle. 


DISCUSSION 

Testing  complex  biological  secretions  for  antigen  has  been  troublesome  because  of  non-specific 
factors  which  can  interfere  with  test  interpretation.  With  the  use  of  latex  in  highly  contami¬ 
nated  fluids  such  as  the  gargle  described  here,  "non  specific"  aggregation  of  the  latex  was  a  major 
problem.  The  substance  in  gargles  causing  aggregation  of  the  latex  particles  is,  at  this  time,  un¬ 
known.  It  was  resistant  to  heating  in  a  boiling  water  bath  for  at  least  5  minutes  and  has  not  been 
dlalyzable.  Attempts  to  destroy  the  aggregating  property  of  the  substance  with  various  concen¬ 
trations  of  trypsin  oi  pronase  B  were  successful  over  a  broad  range  of  enzyme  concentrations: 
trypsin  .002%  -  .1%  and  pronase  B  .01  to  2  mg/ml,  (pronase  at  final  concentrations  of  12  mg/ml 
or  greater  spontaneously  aggregated  the  latex).  This  suggests  a  protein  nature  of  the  aggregating 
substance.  Our  experience  with  either  of  these  enzymes  indicates  that  their  use  may  be  a  relatively 
simple  solution  to  the  non-specific  aggregation  of  latex  by  biological  secretions.  We  have  also 
applied  ELISA  procedures  to  Identify  streptococcal  antigen  from  gargles.  While  antigen  could  be 
detected  by  these  procedures  directly  from  gargles,  non-specific  reactions  were  so  frequent  that 
test  results  were  difficult  to  Interpret. 

The  latex  aggregation  test  in  this  preliminary  study  compares  favorably  (pO.Ol)  with  the  con¬ 
ventional  culture  method  to  Identify  group  A  streptococcal  infections.  If  future  studies  confirm 
the  results  of  these  observations,  streptococcal  infections  could  readily  be  made  a  relatively 
simple  routine  office  procedure.  The  optimal  method  of  acquiring  throat  samples  from  young  children 
la  .yet  to  be  determined. 


5 


1 


REFERENCES 

1.  Breese,  B.  B.  and  Sisney,  F.  A.  1954.  The  accuracy  of  diagnosis  of  beta  streptococcal 
Infections  on  clinical  grounds.  J.  Pedlatr.  44:670-673. 

2.  Edwards,  E.  A.  and  Larson,  G.  L.  1973.  Serological  grouping  of  hemolytic  streptococci 
by  counter  Immunoelectrophoresis.  Appl,  Microbiol.  26:899-930. 

3.  Finch,  R.  G.  and  Phillips,  X.  1977.  Serological  grouping  of  streptococci  by  a  slide 
coagglutination  method.  J.  Clin.  Pathol  30:168-170. 

4.  Peeples,  W.  J.,  Splelman,  D.  W.  and  Moody,  M.  D.  1961.  Field  application  of  fluorescent 
antibody  technique  for  identification  of  group  A  streptococci.  Pub.  Health  Rep.  76:651-654. 

5.  Randolph,  M.  F. ,  Redys,  J.  J.  and  Hibbard,  E.  W.  1970.  Streptococcal  pharyngitis.  Part  I; 
Correlation  of  cultures  with  clinical  criteria.  Del  Med  J  42:29-34. 


6 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  of  This  PAGE  (Wh»n  Dele  Entered) 

REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

'  REPORT  NUMBER  2.  GOVT  ACCESSION  NO. 

81-20 

3  RECIPIENT'S  CATALOG  NUMBER 

4.  TITLE  (end  Subtitle) 

DIAGNOSIS  OF  GROUP  A  STREPTOCOCCAL  INFECTIONS 
DIRECTLY  FROM  THROAT  GARGLE 

S.  TYPE  OF  REPORT  «  PERIOD  COVERED 

Final 

6.  PERFORMING  ORG.  REPORT  NUMBER 

7.  AUTHORfFl 

E.  A.  EDWARDS 

I.  A-  PHILLIPS 

W.  C.  SUITER 

8.  CONTRACT  OR  GRANT  NUMBERfftJ 

9  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

Naval  Health  Research  Center 

San  Diego,  CA  92152 

10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  «  WORK  UNIT  NUMBERS 

M0095-PN. 002 -5044 

II.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Naval  Medical  Research  &  Development  Command 

12.  REPORT  DATE 

June  1981 

13-  NUMBER  OP  PAGES 

6 

U.  MONITORING  AGENCY  NAME  a  AOORESS  (II  ditto  runt  from  Controlling  Olllco) 

Bureau  of  Medicine  &  Surgery 

Department  of  the  Navy 

Washington,  DC  20372 

IS-  SECURITY  CLASS,  (ot  thta  rmport) 

UNCLASSIFIED 

15  a.  DECL  ASSI  FI  CATION-^  DOWNGRADING 
SCHEDULE 

l«.  DISTRIBUTION  STATEMENT  (ot  tfifa  Rmport) 

Approved  for  public  release;  distribution  unlimited. 

17.  DISTRIBUTION  STATEMENT  (ol  tho  obottoct  ontorod  In  Block  20,  II  dllloront  from  Report) 

It.  SUPPLEMENTARY  notes 

19.  KEY  WOROS  (Continue  on  tmvmram  tltft  //  ntctnary  and  Idantlty  by  block  numbmr) 

Streptococcal  Infection 

Strep  Throat 

Latex  agglutination 

C0.  Aq^RACT  (Continue  on  revetee  el de  It  neceeeery  end  Identify  by  block  number; 

The  diagnosis  of  group  A  streptococcal  disease  still  relies  on  isolation 
on  sheep  blood  agar  followed  by  presumptive  identification  of  group  A  strepto¬ 
coccal  strains  by  using  bacitracin  sensitivity  or  the  more  precise  sero-group- 
ing  methods  such  as  the  Lancefield  precipitin  test.  A  technique  that  would 
permit  rapid  identification  of  streptococcal  infections  directly  from  throat 
secretions  would  allow  immediate  appropriate  antimicrobial  therapy  in  the 
management  of  streptococcal  infections.  We  have  been  able  to  identify  soluble' 

00  ,ETw  1473 


COITION  OF  I  NOV  ••  IS  OBSOLETE 
S/N  0103-014-6601 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  Dote  Bnterod) 


UNCLASSIFIED 


3 


UNITY  CLASSIFICATION  OF  THIS  PAGEITFAwi  Dmlm  Entered) 


Group  A  antigen  directly  from  throat  gargle  by  using  a  latex  aggregation 
test.  In  a  clinical  trial  using  latex  (Streptex  group  A)  53  throat  culture/ 
gargles  were  taken,  31  were  culture  positive,  and  29  were  latex  positive 
for  group  A  streptococcal  antigen. 


* 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  THIS  FAOEflFhMi  OMa  SniaraO 


